Members of the family Cytophagaceae, phylum Bacteroidetes (Ludwig et al., 2011) , are widely distributed in nature, where they degrade many organic compounds such as cellulose, chitin and starch (Cottrell & Kirchman, 2000; Nedashkovskaya et al., 2003) . They occur in marine habitats (Filippini et al., 2011a; Alain et al., 2010) , freshwater (Nikitin et al., 2004; Vancanneyt et al., 2006) , soil (Jiang et al., 2013) and air (Anandham et al., 2010; Weon et al., 2008) . In recent years, eight new genera of the family have been proposed: Ekhidna (Alain et al., 2010) , Fibrella (Filippini et al., 2011a) , Fibrisoma (Filippini et al., 2011b) , Fluviimonas (Sheu et al., 2013) , Huanghella (Jiang et al., 2013) , Litoribacter (Tian et al., 2010) , Rhodocytophaga (Anandham et al., 2010) and Siphonobacter (Táncsics et al., 2010) . In this paper, strain HME6675
T is described and characterized taxonomically as representing a novel genus and species in the family Cytophagaceae.
In the course of a study on the microbial diversity of freshwater from Lake Soyang, Republic of Korea, an orange-pigmented colony of strain HME6675
T was isolated by a standard dilution-plating technique and routinely cultured on R2A agar (Difco) at 25 u C. The culture was stored at 280 u C in water containing 20 % (w/v) glycerol.
An almost-complete sequence (1335 bp) of the 16S rRNA gene of strain HME6675
T was obtained. Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were performed by using the EzTaxon-e server (Kim et al., 2012) . Phylogenetic and molecular evolutionary analyses were conducted by using MEGA 5 (Tamura et al., 2011) . Strain HME6675
T was most closely related to Leadbetterella byssophila 4M15 T (93.0 %), Fluviimonas pallidilutea TQQ6 T (90.6 %) and Emticicia oligotrophica GPTSA100-15 T (89.1 %). These values are significantly lower than the threshold level of 95 % that is generally used to delineate a potential new genus (Ludwig et al., 1998) . Phylogenetic trees were inferred using the maximum-likelihood (Felsenstein, 1981) , maximumparsimony (Fitch, 1971 ) and neighbour-joining (Saitou & Nei, 1987) algorithms. The robustness of the topology of the maximum-likelihood and neighbour-joining trees was evaluated by bootstrap analysis based on 1000 resamplings of the sequences (Felsenstein, 1985) . All of the phylogenetic trees generated in this study (Fig. 1) Cell morphology was examined by light and electron microscopy (JEM 1010; JEOL). Gram staining was carried out using the bioMérieux Gram stain kit according to the manufacturer's instructions. Cellular pigments were extracted with acetone/methanol (1 : 1, v/v) and their absorption spectrum was determined using a scanning UV/visible spectrophotometer (UV 6101A; Shimadzu). The presence of flexirubin-type pigments was investigated by using the chromatic shift test with 20 % KOH solution (McCammon & Bowman, 2000) . Catalase activity was determined by adding a drop of 3 % H 2 O 2 to colonies. Oxidase activity was detected according to MacFaddin (1980) . The temperature range and optimum for growth were assessed on R2A agar at 4, 10-30 (at 5 u C intervals), 37, 42, 45 and 50 u C. The pH range and optimum for growth were determined in 1/10 R2A broth adjusted to pH 5.0-10.0 (at intervals of 1.0 pH unit) using 0.1 mM sodium acetate buffer (pH 5.0 and 6.0), 0.1 mM phosphate buffer (pH 7.0 and 8.0) and 0.1 mM sodium carbonate buffer (pH 9.0 and 10.0). Growth in the absence of NaCl Data are from this study except where otherwise mentioned. All strains are positive for the following characteristics: aesculin hydrolysis, activities of alkaline phosphatase, leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, aglucosidase, b-glucosidase and N-acetyl-b-glucosaminidase, acid production from sucrose and utilization of gentiobiose, succinic acid monomethyl ester and L-proline. All strains are negative for the following characteristics: nitrate reduction, glucose fermentation, activities of arginine dihydrolase, urease, gelatinase, lipase and b-glucuronidase, utilization of dextrin, Tween 80, adonitol, L-arabinose, D-arabitol, i-erythritol, D-mannitol, L-rhamnose, D-sorbitol, xylitol, pyruvic acid methyl ester, cis-aconitic acid, citric acid, formic acid, D-galactonic acid lactone, D-galacturonic acid, D-gluconic acid, D-glucosaminic acid, D-glucuronic acid, a-hydroxybutyric acid, b-hydroxybutyric acid, c-hydroxybutyric acid, p-hydroxyphenylacetic acid, itaconic acid, a-ketobutyric acid, a-ketovaleric acid, malonic acid, propionic acid, quinic acid, D-saccharic acid, sebacic
L-pyroglutamic acid, D-serine, DL-carnitine, c-aminobutyric acid, urocanic acid, inosine, uridine, thymidine, phenylethylamine, putrescine, 2-aminoethanol, 2,3-butanediol, glycerol and DL-a-glycerol phosphate and acid production from Lacihabitans soyangensis gen. nov., sp. nov.
and in the presence of 0.5 and 1.0-10.0 % (w/v) NaCl (at intervals of 1.0 %) was also tested in 1/10 R2A broth. Hydrolysis of casein [3 % w/v skimmed milk (Difco)], CM-cellulose [1 % w/v CM-cellulose (Sigma)], cellulose (Whatman no. 1 filter paper; 1 %), dextrin (1 % w/v) and starch (1 % w/v) was tested using 1/10 R2A agar as the basal medium. Growth was assessed on marine agar 2216 (MA; Difco), blood agar (Difco), nutrient agar (NA; Difco), tryptic soy agar (TSA; Difco) and MacConkey agar (Difco). DNase test agar (Difco) was used to assess the production of DNase. Other biochemical tests and carbon source oxidation tests were performed using API 20NE, API ZYM and API 50CH strips (bioMérieux) and GN2 MicroPlates (Biolog) according to the manufacturers' instructions except that suspensions for inoculation were prepared from bacteria grown on R2A agar at 25 uC for 3 days. Antibiotic susceptibility was evaluated according to Bauer et al. (1966) For fatty acid methyl ester analysis, biomass of strain HME6675
T and the three reference strains was harvested from R2A agar plates incubated at 25 u C until they reached the mid-exponential growth phase. Fatty acids were saponified, methylated and extracted using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.1). The fatty acids were analysed by GC (Hewlett Packard 7890) and identified by using the RTSBA6 database of the Microbial Identification System (Sasser, 1990) . Isoprenoid quinones of strain HME6675
T were isolated and analysed by TLC according to Minnikin et al. (1984) . The polar lipids of strain HME6675
T were separated by twodimensional TLC (coated with silica gel, 10610 cm; Merck) using chloroform/methanol/water (65 : 25 : 3.8) in the first direction, followed by chloroform/acetic acid/methanol/ water (40 : 7.5 : 6 : 1.8) in the second direction. Plates were sprayed with 5 % ethanolic molybdophosphoric acid (Merck), ninhydrin (Merck), molybdenum blue (Sigma), a-naphthol and Dragendorff reagent (Merck) for detection of the different types of polar lipids (Minnikin et al., 1984) .
The DNA G+C content of strain HME6675 T was 37.7 mol%, a value significantly lower than those of the three reference strains (Table 1) . The complete fatty acid compositions of strain HME6675
T and the three reference strains are given in Table 2 . The major fatty acids of strain HME6675
T were iso-C 15 : 0 (33.4 %) and summed feature 3 (comprising C 16 : 1 v6c and/or C 16 : 1 v7c; 31.3 %); significant amounts of C 16 : 0 (6.7 %), C 16 : 1 v5c (5.9 %) and iso-C 17 : 0 3-OH (5.9 %) were also present. This fatty acid profile was similar to that of the three reference strains, with only minor differences in the respective proportions. The major polar lipid of strain HME6675
T was phosphatidylethanolamine; significant amounts of one unidentified aminolipid, one unidentified aminophospholipid and three unidentified polar lipids were also present (Fig. S1 , available in the online Supplementary Material). The major respiratory quinone of strain HME6675
T was MK-7, in line with the three reference strains and all other members of the family Cytophagaceae. Phylogenetic inference, the low level of 16S rRNA gene sequence similarity and differences in a number of key phenotypic features and DNA G+C content between strain HME6675
T and its closest phylogenetic neighbours warrant the creation of a novel genus and species in the family Cytophagaceae for strain HME6675
T . The name Lacihabitans soyangensis gen. nov., sp. nov. is proposed.
Description of Lacihabitans gen. nov.
Lacihabitans (La.ci.ha9bi.tans. L. masc. n. lacus a lake; L. part. adj. habitans inhabiting; N.L. part. adj. used as N.L. masc. n. Lacihabitans lake dweller, referring to the type of ecosystem from which the type strain of the type species was isolated).
Cells are strictly aerobic, Gram-staining-negative and non-motile rods, oxidase-positive and catalase-negative. Flexirubin-type pigments are absent. The major fatty acids are iso-C 15 : 0 and summed feature 3(C 16 : 1 v6c and/or C 16 : 1 v7c). The major polar lipid is phosphatidylethanolamine. The major respiratory quinone is MK-7. The DNA G+C content of the type strain of the type species is 37.7 mol%. The genus is a member of the family Cytophagaceae (phylum Bacteroidetes) according to 16S rRNA gene sequence analysis. The type species is Lacihabitans soyangensis.
Description of Lacihabitans soyangensis sp. nov.
Lacihabitans soyangensis (so.yan.gen9sis. N.L. masc. adj. soyangensis of or pertaining to Lake Soyang, Korea, from where the type strain was isolated).
In addition to the characteristics listed for the genus, cells are approximately 0.5-0.6 mm in diameter and 2.7-4.0 mm long. Colonies on R2A agar are convex, circular and smooth with entire margins, orange and approximately 1 mm in diameter after 3 days at 25 uC. The pigment exhibits two peaks, at 475 and 505 nm, with the major peak at 475 nm. Good growth occurs on R2A agar but no growth occurs on MA, TSA, NA, blood agar, MacConkey agar or DNase test agar. Growth occurs in 1/10 R2A broth without supplementation with NaCl; growth is inhibited by supplementation with 0.5 % (w/v) NaCl. Growth occurs at pH 7-8 (optimum, pH 7) and at 20-30 u C (optimum, 25 u C). Dextrin, starch, CM-cellulose, cellulose (filter paper) and skimmed milk are not hydrolysed. In the API 20NE strip, the following tests are positive: aesculin hydrolysis, indole production, b-galactosidase activity and assimilation of D-glucose, L-arabinose, D-mannose, Nacetylglucosamine and maltose. The following API 20NE tests are negative: glucose fermentation, activities of arginine dihydrolase, urease and gelatinase, nitrate reduction and assimilation of D-mannitol, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid. In the API ZYM strip, alkaline phosphatase, leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, b-galactosidase, a-glucosidase, b-glucosidase and N-acetyl-b-glucosaminidase activities are present, but esterase (C4), esterase lipase (C8), lipase (C14), bglucuronidase, a-mannosidase and a-fucosidase activities are absent. In the API 50CH strip, L-arabinose, D-xylose, Dgalactose, D-glucose, D-mannose, aesculin ferric citrate, cellobiose, maltose, lactose, sucrose, trehalose, glycogen, amygdalin, starch and gentiobiose are oxidized or oxidized weakly, but the other substrates are not oxidized. The following compounds are utilized as sole carbon sources in the Biolog GN2 microplate: D-galactose, gentiobiose, a-Dglucose, lactulose, maltose, sucrose, trehalose, succinic acid monomethyl ester, DL-lactic acid, succinic acid, L-alanine, L-proline and L-serine. The other carbon sources are not utilized. Susceptible to ampicillin (10 mg), chloramphenicol (30 mg), erythromycin (15 mg), gentamicin (10 mg), kanamycin (30 mg), penicillin G (10 IU), rifampicin (30 mg), streptomycin (10 mg), tetracycline (30 mg) and vancomycin (30 mg). In addition to the major fatty acids listed for the genus, significant amount of C 16 : 0 , C 16 : 1 v5c and iso-C 17 : 0 3-OH are also present. The complete fatty acid profile of the type strain is given in Table 2 . In addition to phosphatidylethanolamine, significant to minor amounts of one unidentified aminolipid, one unidentified aminophospholipid and three unidentified polar lipids are also present.
The type strain is HME6675 T (5KCTC 23259 T 5CECT 7826 T ), isolated from Lake Soyang, Republic of Korea. The DNA G+C content of the type strain is 37.7 mol%. (2013) , summed features are groups of two or three fatty acids that are treated together for the purpose of evaluation in the MIDI system and include both peaks with discrete ECLs as well as those where the ECLs are not reported separately. Summed feature 3 was listed as C 16 : 1 v6c and/or C 16 : 1 v7c and summed feature 9 was listed as 10-methyl C 16 : 0 and/or iso-C 17 : 1 v9c.
